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ABSTRACT
ALIGNMENT OF THE CHALLENGER CENTER
CURRICULUM WITH THE WASHINGTON STATE
ESSENTIAL LEARNING REQUIREMENTS AND
THE USE OF MULTIPLE INTELLIGENCES
by
Shalla Donel Brookover
August 1999
The State ofWashington has recently adopted a set oflearning standards
called the Essential Academic Learning Requirements. It is the intention of
this Master's project to align the learning objectives of the Challenger Center
curriculum with the Essential Academic Learning Requirements for Science,
so that it may be used as a sixth and seventh grade enrichment opportunity.
Itis also within the scope of this project to include Gardner's theory on multiple
intelligence as an educational tool to improve student learning. It will be
suggested that with the use of multiple intelligences and the integration of
informal science learning experiences, students will develop improved problem
solving skills and knowledge retention. This in turn may improve the overall
performance on the State assessment for the new standards.
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CHAPTER 1
NATURE OF STUDY
illtroduction
According to Public opinion, America's youth across the nation are
slipping into mediocrity. The media is reporting a need for educational reform.
ill addition, the academic performance of America's chilclren is perceived to be
slipping against the standard set by the education of children in other
countries. The call for action has come from the President of the United States
and within the state governments. The State of Washington has moved to
implement an extensive effort to improve the education of children. It is not
only within the realm of concern that students are exposed to relevant
amounts of information, but they also must learn it in a way that is
meaningful. ill response to these concerns, the State ofWashington is
currently in the midst of a massive effort of educational reform. The primary
element of this change is the establishment of a higher set of standards for
both students and teachers called the Essential Academic Learning
Requirements.
Implementation of the Essential Academic Learning Requirements and
the assessments that are being developed to monitor progress have engaged
schools in an extensive effort to align their curricula with these standards to
ensure the new expectations. There is tremendous pressure on educators to
justify what curriculum they use in their classrooms. This involves aligning
the objectives of the decided curriculum with the standards and benchmarks
that have been promulgated by the State. Frequently, this requires more
emphasis on material that was not covered in the past. Educators are not
only looking to ensure better performance from their students, but to
incorporate a broader breadth of information, as well. This results in an ever
1
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increasing demand for time dedicated to the promotion ofleaining in the
classroom. The accumulation of these demands leaves teachers with less and
less time for extra activities that are not justified within the scope of the
Essential Learnings. If specialty curriculums can be aligned with the State's
goals, then they can be integrated or substituted for objectives within the
school's curriculum to em·ich learning beyond the the lmowledge presented in
the classroom. Specialty curriculums often offer a variety of hands-on
experiences and application oflmowledge that provide a doorway to student
interest and learning. This is also the type oflearning that is being emphasized
by the State Essential Academic Learning Requirements. Therefore, the use
of such curricula not only heightens student interest, but also provides an
additional opportunity for students to be prepared for meeting science
standards (Hofstein, Bybee, & Legro, 1997).
The application of student lmowledge is often most effective when
applied in real world scenarios (Rudmann, 1994). School Districts, however,
cannot afford to have a multitude of specialty equipment on hand to provide for
such opportunities. This is where the sharing of community resources
becomes vital. According to Hofstein et al. (1997), schools should turn to
resources in the community to supplement the experiences in the classroom.
This arrangement is often termed the informal learning environment. Such
environments include field trip experiences to science centers and museums.
These experiences often provide learning opportunities that do not occur in the
classroom. The NASA Challenger Center is a prime example of an informal
learning environment that provides this type of opportunity.
The increased expectation for student learning and retention of
lmowledge for improved performance on the State assessment requires that
teachers look at how they present information in the classroom. Intelligence
has long been viewed as something that could easily be measw·ed with a
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standardized test and was thought to exist as a single entity. It is now
recognized as a multifaceted concept that is expressed in different ways
(Hatch & Gardner, 1990). Intelligence expressed in many different ways
results in a variety of modes in which people learn.
Empowered with the knowledge that people learn differently, it is
becoming increasingly important for educators to incorporate a variety of
teaching methods into the curricula. Gardner's theory on Multiple Intelligences
is a method with increasing popularity in the schools and classrooms across
the nation (Campbell, 1997). The use of the theory helps educators address
the needs of each student in the classroom by bridging the gap across many
different styles oflearning. It allows the knowledge to take on meaning for
students who did not always understand the concepts when presented in the
traditional style. Thus, the teacher is able to reach more students more
effectively. Specialty curriculums are a natw·al framework for the
implementation of the Multiple Intelligence Theory because they often break
from the traditional rote learning that has been so prevalent in the schools.
The use of multiple intelligences also equips students to tackle problems from
more than one angle. This results in better problem solving skills and a deeper
comprehension of the material (Greenhawk, 1997). This is promising not only
in the respect of what the student takes from the classroom in terms of
knowledge, but also in how they will perform on State assessments.
Gardner (1995) stated, "Performance-based examinations and
exhibitions are tailor-made for the fore grounding of student's multiple
intelligences" (p. 208). It would then seem reasonable that since the MI
Theory hypothetically reaches more students and gives them a wider variety
of tactics in which to problem solve, that they would perform well on
performance based examinations. The Washington State assessments require
students to apply basic skills to solve difficult, real world problems. These
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assessments are primarily performance-based. Therefore, the implementation
of the MI Theory in the classroom should increase success on the State
assessments. This argument seems reasonable and there is plenty of
anecdotal evidence to support this idea, but, to date, no formal studies have
been conducted. The concept merits further study (Collins, 1998).
Purpose
The purpose of this project is to align the curriculum from the
Challenger Center with the State Essential Learnings for science so that it
may be used as an enrichment program for sixth and seventh grade students.
The Multiple Intelligence Theory has also been integrated as an instructional
tool that is used to enhance student learning.
Limitations of the Study
The scope of this project will be limited to the cun'iculum of the
Challenger Center program for the Mars mission. The Challenger Center
offers the curriculum package through its teacher preparation workshop. The
package includes the Mission Prep teacher's activity guide and the Mars
teacher activity guide. The program is housed in the Museum of Flight in
Seattle and operates throughout the school year. Participation depends upon
scheduled mission availability and teacher attendance to the orientation
workshop.
The State has established learning goals across all content areas of
public instruction. The emphasis of this project will be the Essential Academic
Learning Requirements that have been outlined for science. Only those goals
and learning requirements that are relevant to the Challenger curriculum will
be considered. The alignment will also look specifically at the requirements for
the second benchmark. The program is intended for the fifth through eighth
grades and this is the grade level focus for this benchmark.
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The use of multiple intelligences as a teaching and learning tool in the
classroom is an emphasis of this project. An inventory of multiple intelligences
is presented from a sample population of high school students as support for
the existence of multiple ways oflearning in the classroom. This inventory was
a self-assessment of intelligences performed by students ranging from ninth to
twelfth grade. The use of multiple intelligences is presented as a tool for
increasing the variety of teaching methods in the classroom, not as a structure
in which to plan from.
Definition of Terms
Assessment - refers to the series of assessments used to determine if students
have successfully learned the essential academic learning requirements for the
various benchmarks.

Essential Academic Learning Requirements (EALRS) - means more specific
academic and technical skills and knowledge, based on the basic education
goals.

Essential Learnings - same as essential academic learning requirements.

Benchmark - the various grade levels in which assessment of the EALRS will
occur, the fourth, seventh, and tenth grades. The academic targets for each
grade level are outlined as benchmarks 1, 2, and 3, respectively within the
content area EALRS.

Commission on Student Learning - provided for the development of the
"essential academic learning requirements," and created an assessment
system to monitor student progress toward the standards.
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Certificate of Mastery- indicates successful completion of the tenth grade
assessment. The certificate of Mastery will be obtained by most students
their sophomore year in high school. The certificate of mastery indicates that
the student has mastered the content contained in the EALRS.

Challenger Program - an educational opportunity put on by the Challenger
Center for the promotion of Space Science education. The program offers a
Space Shuttle Mission simulation where the student's apply knowledge to solve
problems to successfully complete a simulated Space Shuttle mission.

The Challenger Center - for the purposes of this project, the Challenger Center
refers to the program located at the Museum of Flight in Seattle, Washington.

Museum of Flight- the museum is located next to Boeing Field in Seattle, WA.
It is the facility that houses the Challenger Center that is referenced in this
project.

Multiple Intelligences - refers to the Multiple Intelligences Theory by Howard
Gardner in which intelligence is thought to be multifaceted.

MI Theory- stands for Multiple Intelligences Theory

State assessment - a series of assessments used to determine if students have
successfully learned the essential academic learning requirements.
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Summary
The goal of this project is to provide the opportunity for teachers to
integrate an interactive learning experience into the curriculum that would
break away from the traditional style of instruction in the classroom. The use
of the Challenger program provides a framework from which to view science
curriculum and multiple intelligences integrate alternative modes oflearning.
By providing a learning experience that is interactive and utilizes community
resources in real world scenarios, students have a better chance of embracing
their education. The ultimate aim is to improve student attitudes toward
science and provide them with the experience for successful performance on
the State assessment.

CHAPTER II
LITERATURE REVIEW
History of the EALRS
The drive behind the motion for educational reform in Washington State
is the establishment of higher academic standards. Never before in the State
of Washington has there been clear academic standards in which to hold both
schools and students accountable for the knowledge that is both taught and
learned. In 1993 the Washington State Legislature adopted the Education
Reform Act that made significant steps toward establishing a set of common
learning goals that would raise the academic standards for students all across
the State of Washington. Along with the initial framework for educational
reform, the Commission on Student Learning was established to develop clear
academic standards called the "Essential Academic Learning Requirements"
or EALRS. With the establishment of these standards, the Commission was

•

also responsible for creating an assessment system that would effectively
measure student achievement and an assessment system to hold the school
accountable for the results. The content areas of reading, writing,
communication, mathematics, science, history, geography, civics, economics,
arts, and health and fitness are included as areas for the development of
academic standards (http://csl.wednet.edu).
When establishing the ground work for educational reform, Mccutchen
(1999) stated, that the Commission on Student Learning considered four key
principles to reform. First, if you expect more out of students, then over a
period of transition you will get more. The key here is to make sure that the
expectations are clear to the students. Second, the students need to be able to
master the basics in all subject areas, plus know how to apply that knowledge
to the real world. Third, students need to have clear targets. This is where the
EALRS come in. They provide standards for exactly what is expected. Last,
8
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and perhaps a key factor, is including participation from the community as an
essential partner in the move for reform. These four principles will eventually
lead toward reaching higher expectations (McCutchen, 1999). The end result of
raising expectations is to, "provide students with the opportunity to become
responsible citizens, to contribute to their own economic well-being and to that
of their families and communities, and to enjoy productive and satisfying lives"
(RCW 28A.150.210, 1993).
Through the work of the Commission on Student Learning, four basic
student learning goals were established as a means for students to become
contributing members of the community. If the schools could ensm·e that
students met these goals, then the state would achieve the expected outcome
of raised expectations. The four student learning goals are as follows (RCW
28A.150.210, 1993):

• Read with comprehension, write with skill, and communicate effectively
and responsibly in a variety of ways and settings.
• Know and apply the core concepts and principles of mathematics; social,
physical and life sciences; civics and history; arts; and health and
fitness.
• Think analytically, logically, and creatively, and to integrate experience
and knowledge to form reasoned judgments and solve problems.
• Understand the importance of work and how performance, effort, and
decisions directly affect future career and educational opportunities.
With the establishment of these primary goals the role of the teacher requires
a shift in perspective, said McCutchen (1999). The academic goals of the
EALRS must be understood by the teacher and then translated into learning
objective for the students. McCutchen stressed that the focus must turn to
how well the students are performing against the standards and the method of
instruction changed to in:it)rove the quality of the assessment results.
'

Educators must now focus more on what-the students are learning rather than
on what they are teaching (McCufuhen, 1998); Since the development of the
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primary learning goals, the State is working to develop EALRS for each of the
content areas. The EALRS for science were approved July 17, 1998.
The Commission on Student Learning indicates that beginning in the
school year of2000-0l, all of the school districts in the State will be required to
participate in the assessment system for reading,writing, communications,
mathematics, and science. For the graduating class of 2006, successful
completion of State assessments in these areas at the fourth, seventh, and
tenth grade levels will be required. In addition, a Certificate of Mastery
showing successful completion of all of the State assessments will be required
for graduation. (http://csl.wednet.edu)
Multiple Intelligence Theory
The theory on Multiple Intelligence was developed by Howard Gardner
and published in 1983 in his book, Frames of Mind: The Theory of Multiple
Intelligences. Gardner argues that intelligence is not a single faculty that can
be measured by an IQ test. He views intelligence as several separate
intellectual capacities. He proposed seven different areas of such capacities
called intelligences. They include, Logical-mathematical, Linguistic, Musical,
Spatial, Bodily-kinesthetic, Inter-personal, and Intrapersonal (Gardener,
1983). The seven intelligences and their core components are listed in Table 1.
Since the publication of the initial seven intelligences, Gardner has made an
addition to the list. The newest area of intelligence added is called the
naturalist intelligence. The core component of this intelligence is the
capacities to make consequential distinctions in the natural world and to use
this ability productively, i.e hunting, farming, recognizing flora and fauna, etc.
(Gardner, 1995). Gardner has based his findings on research in the fields of
neurology, developmental and cognitive psychology, and anthropology. He
implies the application of the multiple intelligences in the field of education in
the final section of his book, Frames of Mind (Collins, 1998).
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Table 1
The Seven Intelligences and the Core Components
Logical-mathematical
Linguistic
Musical
Spatial
Bodily-kinesthetic
Inter-personal
Intrapersonal

sensitivity to patterns, orderliness, and systematicity;
ability to handle long chains ofreasoning
sensitivity to the sounds, rhythms, and meanings of
words; sensitivity to the different functions of language
abilities to produce and appreciate rhythm, pitch, and
-timbre; appreciation of the fonns of musicul
expressiveness
capacities to perceive the spatial world accurately, to
perform transformations on one's initial perceptions, and
to recreate aspects of one's visual experience.
abilities to control one's body movements and to handle
objects skillfully.
capacities to discern and respond appropriately to the
moods, temperaments, motivations and desires of other
people.
access to one's own feelings, the ability to discriminate
among them and draw upon them to guide behavior.

(Hatch, T. & Gardner, H., 1990, p. 418)

The Theory of Multiple Intelligence is an attractive concept to apply to
the field of education. There is a wide variety of student intelligences and styles
oflearning in the classroom that educators must address to ensw·e that every
child has the same opportunity to learn. Gardner's theory provides a method
for teachers to address the individual needs of each student by establishing a
framework that encourages a variety of modes of instruction. Although it was
not Gardner's intention for his theory to take such a strong hold in the
educational field; it has done just that (Gardner, 1995). Many attempts have
been made to implement the MI approach in schools and in classrooms.
Cw-:i-iculums have been reworked and mission statements written around the
MI Theory. In response to the popularity of his theory, Gardner has given his
thoughts on ways in which education can be enhanced through the application
of the MI Theory in the classroom. Gardner states that approaching a
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concept, subject matter, or discipline in a variety of ways results in three
desirable outcomes:
1.

2.
3.

Since we all do not learn in the same way, more people will be
reached.
It allows students to understand a concept with more than a
single representation.
It enables students to communicate knowledge and
misunderstandings at a pluralistic level that is understood by a
wider range of people.
(Gardner, 1995, p. 208)

The use of the MI Theory in the classroom results in a more personalized
education for every student. Education is more effective ifwe recognize
intellectual differences and take them seriously. When knowledge is delivered
on a single intellectual dimension, it is only likely to reach a very small portion
of the student population (Gardner, 1995). "Given the variety of student
intelligences and learning styles in every classroom, Gardner says teachers
must design lessons to reach all students in ways they can understand"
(Anonymous, 1997, p. 17).
In applying the MI Theory in the classroom, educators feel that it has
finally given a name to what they have been doing in the classroom all along.
It recognizes that students excel in different areas, and it holds the promise of
reaching as many students as possible (Latham, 1997). There is not a single
prefen-ed method in applying the MI model. There are suggestions that will
help an educator, however, avoid misuse of the Theory. A few of these
suggestions include, every intelligence should not be made to fit into every
lesson plan. Instead, it should be used to highlight various intelligences within
a given cun-iculum (Campbell, 1997). The use of a particular intelligence in a
lesson plan must address a specific objective of that lesson, not just use the
intelligence. A misuse of an intelligence in a lesson plan may include, "The use
(
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of materials associated with an intelligence as background" (Gardner, 1995, p.
206). An example of such a misuse would be having music playing in the
background as a use of Musical intelligence. In this case, music is not being
used as a learning tool. The use of the intelligence must meet an educational
objective in order to be considered useful. Gardner proposes three tenets for
the adherence of proper use of the MI Theory in the classroom.
1.

Cultivate skills that are valued in the community and society.

2.

Approach new concepts and subjects in a variety of ways.

3.

Personalize instruction as much as possible.

(Latham, 1997, p.2)
Traditional education has centered around the verbal and analytical
intelligences. The MI Theory not only holds promise of breaking instruction
from this traditional mode, but it also improves student learning because more
students are reached.
The introduction of the MI Theory in the classroom and as part of a
district wide implementation is occurring across the country with encouraging
results. An elementary school in Maryland introduced the MI Theory school
wide and the result was improved state test performance and a school wide
culture of achievement (Greenhawk, 1997). After five years of using the MI
Theory in instruction, "the overall achievement and confidence of the students
had risen substantially'' (Greenhawk, 1997, p. 62). This school in Maryland
decided to implement the MI Theory because of a new statewide assessment
system. What they found was that students were retaining more knowledge
and they were using a variety of strategies when taking the traditional penciland-paper tests. The research of the educators in that school confirmed their
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results with the following reasons for applying the MI Theory in their
classrooms:
• To help student understand their abilities and those of others.
• To show students how to use their strengths both to learn and to work
on their weakness.
• To build students' confidence so they would be willing to take educational
risks.
• To help students learn more by providing "unforgettable learning''
experiences (Kovalik, 1994), that is those that engage so many senses
they will never be forgotten.
• To more accurately assess students' mastery of basic skills and higherlevel content.
(Greenhawk, 1997, p.62)
The success experienced at this Maryland elementary school is representative
of the results that other educators have expressed regarding the
implementation of the MI Theory in their classrooms
The Informal Learning Environment
The "field trip" has been a popular component of education programs
dating back to the time of Aristotle and Socrates, who valued travel as part of
their teaching (Krepel & Duvall, 1981). Over the years, technology and
transportation has improved and the use of outside settings for educational
opportunities by teachers has increased. The term "field trip" was formally
defined by Krepel (1981) as:
A trip an·anged by the school and undertaken for educational purposes,
in which students go to places where the materials of instruction may be
observed and studied directly in their functional setting; for example, a
trip to a factory, a city water works, a library, a museum, etc.
(p. 7).
As educators struggle to improve teaching strategies to incorporate problem

solving skills and knowledge application, they are turning to the resources
outside the classroom. A review of literature regarding the use and
implementation of science field trips by Rudmann (1994) shows that in order
for learning to take place outside of the classroom, careful thought and
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preparatory work needs to take place. Goals and objectives for the outing need
to be established to justify an educational need. The educator should invest in
a certain amount ofprework to prep the students for their experience as well
as familiarize them with the environment they will experience. Finally, the
field trip site should provide an interactive experience and allow students the
excitement of discovery (Rudmann, 1994).
The terms nonformal and informal education are often used when
referring to the educational experiences provided by field trips. The idea being
that the traditional classroom setting for learning is considered to be formal.
"Outside the formal setting, science learning can take place in many
environments including science centers and museums, natural history parks,
geological sites, zoos, botanical gardens, and nature centers" (Hofstein et al.,
1997, p. 32). The question comes down to how informal science learning can be
defined in relationship to formal science learning. One such definition is as
follows (Crane & Chen, 1994, p. 3):
Informal learning refers to activities that occur outside the school
setting, are not developed primarily for school use, are not
developed to be part of an ongoing school science curriculum.
However, [sic] informal learning experiences may be structured to
meet a stated set of objectives. Informal learning activities may
also serve as a supplement to formal learning or even be used in
schools or by teachers.
This definition also stresses the need for a definite educational objective or
reason for the field trip, reinforcing the tips cited from Rudmann (1994).
Expanding on this framework, Hofstein and Rosenfeld (1994) suggest that in
order to provide a good blend oflearning experiences, learning contexts and
learning methods should be mixed. Thus, informal learning experiences should
be included in the science curriculum.
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A review ofliterature by Hofstein, Bybee, and Legro (1997) has
established that informal learning environments provide an educational
learning opportunity that should be taken advantage ofby educators. The
next question is whether or not any significant amount oflearning takes place
during such excursions. Research in this area does exist, though it is difficult to
isolate all of the variables to conduct such a study of the informal science
learning environment. In a review of research, Falk (1983) concluded that
learning should indeed take place in the informal learning setting. It was also
noted that knowledge from such experiences may be retained for a longer
period of time. Hofstein et al. (1997) found in their review of related literature
that "learning and time on task increase with interactive exhibits in museums"
(p. 33). Thus, although limited, the literature does support the use of the
informal learning environment as a resource to enhance student learning.
History of the Challenger Center
The history of the Challenger Center can be found on their website at
www.challenger.org. The seed of the Challenger Center was planted when
NASA proposed the Teacher in Space project on July 19, 1985. Over 11,000
teachers from all over the United States applied. One was selected for the
Mission; S. Christa McAuliffe. She was to be the first teacher in space and the
Spaceship Challenger was to take her there. During the mission she was to
carry out project "Classroom Earth" and teach two lessons, "The Ultimate
Field Trip" and "Where We've Been, Where We're Going and Why", from space
to children across the Nation via satellite.

As is known all too well, the

Spaceship Challenger never made it to space to complete that mission. Hence,
on April 24, 1986, the families of the seven member crew, who perished the day
of the Spaceship Challenger tragedy, founded the Challenger Center program
for Space Science Education in memory of the crew's educational mission.
There are now thirty-one centers nationwide carrying on the crew's
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commitment to education. The Challenger Centers were set up as a resource
for teachers to expand their curriculum outside the classroom
(http://www.challenger.org).
The Challenger Center provides a unique opportunity for learning. The
program and cuniculum is intended for students in grades five through eight.
In order to participate in the Challenger Center program, the teacher must

first attend a teacher workshop at least two weeks plior to the "mission date".
The workshop is four hours and it will provide the teacher with the curriculum
described in this Master's project, information on how to help train their crew,
and a preview of the Challenger Center. It is also an opportunity to go through
the mission ones self, to expelience exactly what the students will be doing.
After attending the workshop, teachers can plan to spend at least ten hours on
classroom prework in order to prepare their crew for the mission. The
classroom curliculum books include Mission Prep: A Teacher's Activity Guide,
and the Mars mission preparation book.
The Challenger Center provides an experience of interactive science
that makes a positive impact for improving students' attitudes toward science.
A similar program called the JASON Project has shown just how much of an
impact these interactive science experiences can have on student attitudes
(Ballard, 1992). In the article by Ballard (1992), the JASON Project is
described as an opportunity where students are able to experience the
excitement of deep sea exploration through interactive technology that allows
them to participate in what the JASON scientists see on their expeditions.
There have been several publications concerning the effects of the JASON
experience on the students who participate. One report made by Horwitz
(1990) was a project report made to the National Science Foundation
containing results of site evaluations. Another study was conducted by Bazler
and Spokane (1991), it encompassed the effects of the JASON Project on
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students' attitudes towards science. The results of these studies indicated that
the JASON Project is obtaining their primary objective which is to "excite
students about science and technology" (Ballard, 1992, p. 74). These studies
present evidence of the positive impact that interactive science education
opportunities can have on student learning. Therefore, increasing the incentive
to include programs like the Challenger Center and the JASON project into the
science cm1:1culum.

(

CHAPTER III
PROJECT DESCRIPTION
Introduction
The Challenger Center program involves a teacher preparation
workshop, activity books of in-class curriculum, and a space shuttle flight
simulation conducted at the Challenger Center. The flight simulation is the
final phase of the curriculum. Students take a field trip to the Challenger
Center for a day where they apply the knowledge they have learned in the
classroom. The flight simulation activity is an extravagant mock up of an
actual shuttle mission. The students participate on teams, either as the
Mission Control crew or on the Space Shuttle Crew. The setting is very real.
The Mission Control area is set up with computer stations and monitors
providing needed information. The Space Shuttle area is in a separate location
that is seen via monitors from Mission Control. Here the students pe1form
scientific testing on hypothetical rock and soil samples from the Mars surface,
assemble a space probe, and perform various other duties. The two groups
interact with one another through the communications team and computer
links to accomplish a given set of tasks and problem solve crisis situations.
The Mission Prep curriculum book describes the organization of the
"flight". Each class is split up into two crews with eight teams each. The two
crews are the Mission Control crew and the Space Shuttle crew. The teams on
each crew will work with the respective team on the other crew. The teams
are Communications, Medical, Isolation, Life Support, Data, Navigation,
Probe, and Remote. The description of each team can be found in the
Challenger Center curriculum books (Appendix A). At the beginning of the
curriculum, the students are provided with a list of the different teams and
their duties. Each student fills out a job application listing the top three
positions that they would prefer. The teacher then chooses the teams based
19
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on the interest of the students and the guidelines provided in the teacher
activity book stating what type of student works best in the various positions.
When the class arrives at the Challenger Center, they have already been
placed on a team. It is the responsibility of these teams to carry out a specific
set of objectives outlined in their mission notebooks provided at their
workstations the day of the Mission. These notebooks provide step by step
instructions for what is to be done. Most teams are not able to directly speak
with their complement team on the other crew. They must communicate via
monitors, computer terminal feedback, or through the common
communications link. The scenarios are setup so that the students are faced
with crises and a definite set of objectives that depend on teamwork from all
who are involved. The students have completed a successful mission if they
are able to problem solve the crises and complete all of the tasks required to
complete the mission.
The mission in which the students will participate is a simulated mission

to Mars. As it is described in the MARS curriculum book, the year is 2076 and
a human voyage to Mars has become routine. The voyage that the students
will participate in is the latest human crew to come into Martian orbit. As
they approach Mars, the control of the spaceship flight is transferred from
Mission control on Earth, to the Martian Mission control; Chryse Station. The
crew that is operating this station has been there for two years and it is the
responsibility of the crew from Earth to replace them and continue their
scientific exploration for another two years. The challenge for both the relief
crew and the Mars surface crew is to gather important data and communicate
the needed information to ensure that the mission goes smoothly.
The activities included in the Mission Prep and Mars curricula, which are
used to prepare the students for the "mission", have been aligned with the
Washington State Essential Academic Learning Requirements for science at
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the second benchmark. Chapter N contains the project report that outlines
the Challenger Center curriculum, stating what EALRS the activities address
and what multiple intelligences are being used. The activities that were used
are found in the Mission Prep and Mars books (Appendix A). Also included with
each activity are notes for extensions included in the curriculum that may
either address a different intelligence or another EALR. For some of the
activities, variations of the lessons have been proposed for the purpose of
integrating a different intelligence as the major focus.
Development
A review of current literature was undertaken in order to determine the
success of both the use of Multiple Intelligence in the classroom and the use of
informal science education opportunities. Connections to the use of these two
resources for either improved learning potential or better test performance
were isolated. These two variables were sought out to provide justification for
the integration of this project into a science curriculum. A trip to the Museum
of Flight in Seattle was also made in order to attend the teacher orientation for
the Challenger Center mission experience. At this time, the curriculum for this
project was obtained and pictures (Appendix B) were taken of the Mission
Control and Space Shuttle centers where the students involved in the program
will perform the space shuttle flight simulation. At this time, scheduling was
made for the sixth and seventh grade students who will participate in this
program for the 1999-2000 school year. Then, the planning and development
of this project was undertaken for use in the delivery to the students during
this time.
Procedure
Once the curriculum was obtained, the Mission Prep and Mars activities
were evaluated for each individual lesson. Every activity has a specific set of
objectives and key concepts. These were used to determine what science
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EALRS were addressed by that activity. The second level benchmark in the
science EALRS (Appendix C), were used for the alignment, since the
curriculum is intended for the fifth, sixth, seventh, and eighth grades. A
particular activity could hit none or all of the science EALRS depending on the
concepts involved. If any one part of a particular EALR was addressed, then
that lesson was listed to hit that particular standard. For example, the first
activity found in the Mission Prep cuniculum book is an activity on acids and
bases. The objective of the activity is for the student to analyze everyday
materials to determine pH. The key concepts are interpreting the pH scale
and classifying substances to be acids or bases. Therefore, the activity was
said to fit the criteria for EALR 1.1 and 2.1. The first EALR identified deals
with the student's ability to use properties to categorize materials. The
second, is the development of the abilities required for scientific inquiry. This
activity was cited for this EALR because it has the students use scientific
investigations to think logically and predict the pH of different substances.
Next, the activities were evaluated to determine which of the multiple
intelligences were used in carrying out the learning objectives. The
intelligences were divided into two groups, main and supporting intelligences.
The main intelligences were those that were utilized to carry out the main
educational objective. The supporting intelligences were those that were
utilized during the activity, but were not part of the main educational goal.
This process was facilitated by the use of a book by Thomas Armstrong,
"Multiple Intelligences in the Classroom" (1994). Within this book, Armstrong
provides a list of materials and methods for Ml teaching (AppendixD). Each
intelligence is provided with a listing of teaching techniques and materials that
facilitate the use of that intelligence in the classroom. When the activities
from the curriculum where analyzed, this list was referred to for identifying the
intelligence based on the correspondence of the methods and materials used to
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those in the list. For example, the first activity in the Mission Prep book has
the students carry out a scientific investigation. The main intelligences would
be identified as logical-mathematical and bodily-kinesthetic because they
incorporate the criteria found on the list as science thinking and hands-on
thinking. Supporting intelligences for this activity would be linguistic and
interpersonal because the students are utilizing worksheets, following written
directions, and working in cooperative groups.
Each activity was also evaluated for its extension activities. These
extension activities were listed within the alignment with the EALRS and
multiple intelligence if they provided for the use of a different intelligence or if
they encompassed a different EALR than the original activity. For example,
the second activity in the Mission Prep book involved plotting points using the
X and Y coordinate system. The activity uses the main intelligences oflogicalmathematical and spatial. A lesson alternative was proposed where the
student would construct a life sized coordinate grid where they could physically
walk to the coordinate point. This activity would focus on the bodilykinesthetic intelligence. Another example, the third lesson in the Mission Prep
book, uses the concept oflongitude and latitude. The lesson was aligned with
the EALRS 1.2 and 2.1, and with the main intelligences ofmathematicallogical and spatial. fu this case an extension activity in the curriculum was
identified to meet EALR 3.2 and focus on intrapersonal intelligence. This
activity involved research on the methods used by astronomers for defining
coordinates in the sky. Thus, the student is investigating the use of science in
careers, which is EALR 3.2, and engaging in independent research, which is
using intrapersonal intelligence. These factors were not used in the main
activity. The alignment of the all of the activities and the relevant extensions
for the Mission Prep and Mars curriculum books is provided in Chapter IV.
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In order to determine the variety of intelligences that are present in the

classroom and to reinforce the need for diverse modes of instruction, a multiple
intelligences inventory was taken of one hundred twenty-seven students. This
was to represent a sample population that would be typical in any classroom.
The students composed seven different class periods and ranged from ninth
grade to twelfth grade. They were either enrolled in a General Science course or
a Chemistry course. The data from these inventories were then compiled to
determine the relative percentage of each type on intelligence for the students
in this sample population. The results showed that the students' intelligences
included all seven areas in approximately equal percentages (Figure 1).
Figurel
Multiple Intelligence Inventory (127 students)

lntrapersonal
Interpersonal
Musical
Bodily-kinesthetic
Spatial
Logical-mathematical
Linguistic
0

0.1

0.2

Percent of total responses

The evidence that all seven intelligences are being drawn upon by students
reinforces the need to address all areas of intelligence in the classroom. If the
focus of instruction is shifted to emphasize multiple perspectives of
intelligence, more students will be reached. Also, by modeling different ways of
learning, students become enabled to problem solve from many different
angles. The first step in addressing multiple intelligences in the classroom is to
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administ.er a multiple int.elligence inventory. A tool for self-assessing the seven

types of intelligence is provided from a book by Robin Eanes (1997) called,
"Cont.ent Area Lit.eracy: Teaching for Today and Tomorrow" (Appendix E).

CHAPTER IV
PROJECT RESULTS
Description
The following spreadsheets contain the results of the alignment of the
Challenger curriculum with the Washington State EALRS for science. Also
presented on the spreadsheets are the multiple intelligences that each activity
contained and applicable extensions or lesson alternatives, as they were
described in the previous chapter. The activities are listed as they appeared in
the Mission Prep and Mars activity books, respectively.
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Mission Prep
-

Extensions I
Alternative Lessons

EALRS Main Intelligences Supporting
Intelligences

!Activity

1.1, 1.2

Acids and Bases
X & Y Coordinates

----

Mathematical/Logical,
Bodily/kinesthetic

N/A(Math) Mathematical/Logical,
Spatial

--~--~---~·- ~-

linguistic, Spatial,
Interpersonal

Extensions #3, #4, #5, #6:
EALR-2.2

Interpersonal,
Bodily/kinesthetic

Lesson Alternative· create a
life sized coordinate system in
the classroom. Have students
locate coordinates using these
axis.
M.I. • Bodily/kinesthetic
Extension #2: M.I.-Linguistic
Extension #2: EALR-3.2
M.I.-Intrapersonal, Linguistic
Extension #3: EALR-2.2
Extension #1: EALR-3.2
Extension #2: M.I.-Linguistic,
Intrapersonal
Extension #1 and #2:
EALR-2.2
Extension #1: EALR-2.2, 3.1
Extension #2: EALR-3.2

Latitude and
Longitude

1.2, 2.1

Mathematical/Logical,
Spatial

Linguistic, Interpersonal,
Bodily/kinesthetic

Chromatography

1.1, 2.1,
2.2

Mathematical/logical,
Bodily/kinesthetic

Linguistic, Interpersonal

Pulse and Blood
Pressure
Electromagnetic
Spectmm

1.2,
2.1,
1.1,
2.1,

Mathematical/Logical,
Bodily/kinesthetic
Bodily/kinesthetic,
Spatial

Linguistic, Interpersonal

1.3,
2.2
1.2,
2.2

Intrapersonal,
Mathematical/logical
.

Reading Equipment 2.1, 3.2
with scales

Mathematical/logical,
Bodily/kinesthetic

Linguistic, Interpersonal

Mathematical/logical,
Spatial

Linguistic, Interpersonal

..

-~

Average
Temperature
.

2.1, 3.2

·-~--~

~-

Extension #1: EALR-2.2
Extension #2: EALR-3.2,
M.I.-Interpersonal
Extension #3: EARL-1.1, 1.3
Extension #4:. M.I.-Linguistic
Extension #3: EALR-3.1
·~~

Mission Prep
(cont.)
Activity
EALRS Main Intelligences Supporting

Extensions/
Alternative Lessons

Intelligences
Mission Patch

1.1, 3.2

~-

Press Conference
Communication

2.1, 3.2

Spatial, Linguistic,
Interpersonal

Bodily/kinesthetic

---~--

..

Linguistic, Interpersonal

Spatial

2.1, 2.1

Linguistic, Interpersonal

Bodily/kinesthetic, Spatial

1.1, 2.2

Linguistic, Interpersonal

Spatial

~-

Lesson Alternative - Have
students choose a piece of
music to represent their
Mission Patch. M.I.-Musical
--...

Mission Survival

----

Extension #2 and #3:
EALR-3.2
Lesson Alternative - Have
students complete the activity
individually first.
M.I.-Intra
personal
.
..

Mars
EALRS Main Intelligences Supporting

!Activity

Intelligences

Mapping Out a Trip 3.2, 3.2
to Mars
1.2, 1.3,
Navigating a
2.1, 2.2
Spacecraft

Linguistic, Intrapersonal Spatial, Interpersonal
-----------------

Mathematical/logical,
Spatial

Bodily/kinesthetic,
Linguistic, Interpersonal

1.2,
2.1,
3.2
1.3

Linguistic,
Mathematical/logical,
Spatial
Bodily/kinesthetic,
Spatial

Interpersonal

1.1, 1.2,
1.3, 2.2

Linguistic,
Mathematical/logical

Bodily/kinesthetic,
Interpersonal

Hydroponics

1.3, 2.1,
2.2, 3.1,
3.2

Linguistic,
Bodily/kinesthetic

Mathematical/logical,
Interpersonal,
Intrapersonal

Searching for Signs
of Life

1.1, 1.2,
1.3, 2.1,
2.2, 3.1,
3.2

Mathematical/logical,
Bodily/kinesthetic

Linguistic, Interpersonal

1.1,
1.3,
2.2,
1.2,

Spacesuit Design

Mars Geological
Mapping

--

-

Mission Meals

Extensions/
AlternativeLessons

Mathematical/logical,
Interpersonal

Lesson Alternative· Have
students make their own
craters in a pan with sand
and water. Then map those
craters. EALR-2.1

~.

--

Extension #1 and #2:
M.I.-Linguistic
--

CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary
The purpose of this project was to take the cuniculum provided by the
Challenger Center and align it with the State Essential Learnings so that it
could be used fo1· an enrichment program for sixth and seventh grade science
students. The use of the Multiple Intelligence Theory was also integrated as an
instructional tool to improve student learning. The goal of the project was to
move away from the traditional teaching methods and classroom environment
by providing a curriculum that would span many different methods oflearning
and utilize community educational resow·ces.
Conclusion
Through varied styles of instruction, i.e. the MI Theory, and the use of
expe1iential learning opportunities, i.e. the Challenger Mission, it is proposed
that students will have better retention of the knowledge learned. If students
are provided with instruction in a variety of ways, given the resources to solve
problems on multiple levels, and the knowledge delivered in an wlforgettable
fashion, then students are more likely to experience success on the State
assessments. The pw1)ose of this project was to provide a cwTi.culum that
addressed this type oflearning opportunity.
Recommendations
As the pressure builds to provide more meaningful learning

opportunities for students and increased success on the State assessments,
teachers will be reaching out more into the community for resources like that
of the Challenger Center. These resources need to be tapped. They not only
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provide an opportunity for learning, but they also bring students out to
experience the community and build an appreciation for knowledge outside the
walls of the classroom.
The potential of this project merits further study. The effectiveness of
the cw-riculum, as it has been proposed, should be assessed against traditional
forms of classroom instruction. Evidence of increased learning and improved
performance on the State assessment should be a focus.
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APPENDIXA
CHALLENGER CENTER CURRICULUM

MISSION PREP

MARS

**The following curriculum has been used with written permission from the
Challenger Center for Space Science Education.
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Please note: The contents of Appendix A have been redacted due to copyright concerns.
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APPENDIXC
Essential Academic Learning Requirements in

Science
1. The student understands and uses scientific concepts and principles.

To meet this standard, the student will:
1.1 use properties to identify, describe, and categorize substances, materials,
and objects, and use characteristics to categorize living things
1.2 recognize the components, structure, and organization of systems and the
interconnections within and among them
1.3 understand that interactions within and among systems cause changes in
matter and energy
2. The student knows and applies the skills and processes of science and
technology.
To meet this standard, the student will:
2.1 develop abilities necessary to do scientific inquiry
2.2 apply science knowledge and skills to solve problems or meet challenges
3. The student understands the nature and contexts of science and technology.
To meet this standard, the student will:
3.1 understand the nature of scientific inquiry
3.2 know that science and technology are human endeavors, interrelated to
each other, to society, and to the workplace

(
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1. The student understands and uses scientific concepts and principles.
To meet this standard, the student will:
Benchmark 1 - TBD

Benchmark 2 - TBD

Benchmark 3 - TBD

1.1 use properties to identify, describe, and categorize substances, materials, and objects, and use characteristics to categorize
living things
Physical Science
Properties of substances
use properties to sort natural and
manufactured materials and objects,for
example size, weight, shape, color, texture,
and hardness

use physical and chemical properties to
identify and describe substances, for
example density, boiling point, and
solubility

examine the basis for the structure and use
of the periodic table

Motion of objects
describe the relative position and motion of describe the positions, relative speeds, and
changes in speed of objects
objects

describe the average speed, direction of
motion, and average acceleration of objects,
"or example increasing, decreasing, or
constant acceleration

Wave behavior
describe experiences with sound,for
example vibrations, echoes, and pitch;
describe experiences with light in terms of
bouncing off, passing through, and changes
in path direction

describe sound, water waves, and light,
describe water waves and sound, relating the
using wave properties such as, wave length, ideas of frequency, wave length, and speed,
reflection, refraction, transmission,
and by relating energy to amplitude
absorption, scattering, and inteiference

Science - Essential Academic Learning Requirement I (Continued)
Benchmark I - TBD

Benchmark 2 - TBD

Benchmark 3 - TBD

I.I (Continued)
Earth/Space Science
Nature and properties of earth materials
observe and examine physical properties of
earth materials such as rocks and soil,
water (as liquid, solid, and vapor) and the
gases of the atmosphere

classify rocks and soils into groups based
on their chemical and physical properties;
describe the processes by which rocks and
soils are formed

correlate the chemical composition of earth
materials - rocks, soils, water, gases of the
atmosphere - with properties that determine
their use to humans

Life Science
Basis of biological diversity
distinguish living organisms from nonliving
objects, and use characteristics to sort
common organisms into plant and animal
groups

categorize plants and animals into groups
according to how they accomplish life
processes and by similarities and
differences in external and internal
structures

classify organisms into distinct groups
according to structural, cellular,
biochemical, and genetic characteristics

Science - Essential Academic Learning Requirement 1 (Continued)
Benchmark 1 - TBD

Benchmark 2 - TBD

Benchmark 3 - TBD

1.2 recognize the components, structure, and organization of systems and the interconnections within and among them
Systems
identify the parts of a system, how the parts describe how the parts of a system interact
go together, and how they depend on each and influence each other
other

analyze systems, including the inputs and
outputs of a system and its subsystems

Physical Science
Energy sources and kinds
understand that energy keeps things
running and comes in many forms

understand that energy is a property of
understand many forms of energy as they
substances and systems and comes in many are found in common situations on earth
forms, including stored energy, energy of and in the universe
motion, and heat energy such as heat, light,
electrical, mechanical, sound, nuclear, and
chemical

Energy transfer and transformation
know that energy can be transferred
between various forms

determine factors that affect rate and
amount of energy transfer; associate a
decrease in one form of energy with an
increase in another

understand that total energy is conserved;
analyze decreases and increases in energy
during transfers, in terms of total energy
conservation

Science - Essential Academic Learning Requirement 1 (Continued)
Benchmark 1 - TBD

Benchmark 2 - TBD

Benchmark 3 - TBD

1.2 (Continued)
Structure of matter
know that matter is made of small particles understand that all matter is made up of
atoms, which may be combined in various
kinds, ways, and numbers

relate the structural characteristics of atoms
to the principles of atomic bonding

Physical/chemical changes
know that matter can undergo changes of understand physical and chemical changes analyze and explain the factors that affect
state such as evaporation, condensation, or at the particle level, and know that matter is physical and chemical changes, and how
·freezing and thmving
conserved
matter and energy are conserved in a closed
system

Earth/Space Science
Components and patterns of the earth system
recognize that the earth is a spherical planet
with a mainly solid interior and a surface
composed oflandforms, bodies of water,
and an atmosphere

describe the components and relationships
of the earth system, including the solid
earth (crust, hot convecting mantle and
dense metallic core), the hydrosphere
(oceans, seas, lakes, rivers, and streams),
and the atmosphere (a mixture of gases)

explain how patterns and arrangements of
landforms, oceans, and atmosphere are
determined by natural forces and how the
theory of plate tectonics accounts for
movement over time

Science - Essential Academic Learning Requirement 1 (Continued)
Benchmark 1 - TBD

Benchmark 2 - TBD

Benchmark 3 - TBD

1.2 (Continued)
Components of the solar system and beyond (universe)
know that the earth is one of several planets describe the relationships of the earth to the
that orbits the sun, and the moon orbits the sun, the moon, the other planets and their
earth
moons, and smaller objects such as
asteroids and comets

understand that the solar system is in a
galaxy in an expanding universe composed
of immense numbers of stars and celestial
bodies

Life Science
Structure and organization of living systems
know that living things are composed of
parts made of cells

know that specialized cells within
understand that specific genes regulate the
multicellular organisms form different
functions performed by structures within
kinds of tissues, organs, and organ systems the cells of multicellular organisms
to carry out life functions

Molecular basis of heredity
describe the life cycles of plants and
animals, and recognize the differences
between inherited and acquired
characteristics

understand that all living things reproduce
and pass on genetic information, and that
an organism's characteristics are
determined by both genetic and
environmental influences

describe how genetic information (DNA)
in the cell is controlled at the molecular
level, and provides genetic continuity
between generations

Science - Essential Academic Learning Requirement 1 (Continued)
Benchmark 1 - TBD

Benchmark 2 - TBD

Benchmark 3 - TBD

1.2 (Continued)
Human biology
understand the organization and function of identify and describe human life functions, compare and contrast the specialized
human body structures and internal organs, and the interconnecting organ systems
structural and functional systems that
and how they work together
necessary to maintain human life such as
regulate human growth and development,
digestion, respiration, reproduction,
and maintain health
circulation, excretion, movement, disease
prevention, control, and coordination

Science - Essential Academic Learning Requirement 1 (Continued)
Benchmark 2 - TBD

Benchmark 1 - TBD

Benchmark 3 - TBD

1.3 understand how interactions within and among systems cause changes in matter and energy
Physical Science
Nature of forces
describe forces in terms of strength and
direction

know the factors that determine the strength identify various forces and their relative
of the various forces
magnitudes, and explain everyday
situations in terms of force

Forces to explain motion
investigate and recognize factors which
understand the effects of balanced and
explain the effects of unbalanced forces in
determine the effects of a push or pull on the unbalanced forces on the motion of objects changing the direction of motion of
motion of objects
along a straight line
objects

Earth/Space Science
Processes and interactions in the earth system
identify processes that slowly change the
surface of the earth such as erosion and
weathering, and those that rapidly change
the surface of the earth such as landslides,
volcanic eruptions, and earthquakes

describe the processes of constructive and understand that patterns of movement in
destructive forces and how they continually the plates that comprise the earth's surface
change landforms on earth
are the result of outward transfer of the
earth's internal heat, and that historical
patterns of movement can be identified
from clues in rock formations; describe
how volcanoes and earthquakes in WA
occur because of this interaction

Science - Essential Academic Learning Requirement I (Continued)
Benchmark 2 - TBD

Benchmark I - TBD

Benchmark 3 - TBD

1.3 ( Continued)
History and evolution of the earth
recognize that fossils provide evidence of
plants, animals, and environments that
existed long ago

know the importance of fossils in
documenting life and environmental
changes over time

understand that fossils and radioactive
elements can be used to correlate and
determine the sequence of geologic events

Hydrosphere/atmosphere
relate global atmospheric movement and
observe and measure weather indicators
such as temperature, wind direction and
the formation of ocean currents to weather
speed, and precipitation, noting changes and and climate
patterns of change from day to day and over
the seasons

correlate global climate to energy transfer
by the sun, cloud cover, the earth's
rotation, and positions of mountain ranges
and oceans

Interactions in the solar system and beyond
observe and describe the patterns of
movement of the sun and moon relative to
each other and the earth, and relate them to
the earth's rotation

describe how the regular and predictable
motions of most objects in the solar system
account for such phenomena as the day,
year, phases of the moon, eclipses, seasons,
and ocean tides

understand that the earth, planets, sun, and
the rest of the celestial bodies in the
universe are continuing to evolve because
of interactions between matter and forces
of nature

Science - Essential Academic Learning Requirement 1 (Continued)
Benchmark 1 - TBD

Benchmark 2 - TBD

Benchmark 3 - TBD

1.3 (Continued)
Life Science
Life processes and the flow of matter and energy
recognize that living things need constant
understand that individual organisms use
energy supplied from food or light and that, matter and energy for life processes, and
in ecosystems, substances such as air,
the mechanisms accomplishing these
water, nutrients, and the chemicals infood processes are complex, integrated, and
are continually recycled
regulated

explain how organisms can sustain life by
obtaining, transporting, transforming,
releasing, and eliminating matter and energy

Biological evolution
know that fossil records show patterns of
structural change in organisms over time

describe how biological evolution
accounts for species diversity, adaptation,
natural selection, extinction, and change in
organisms over time

investigate and examine the scientific
evidence used to develop theories for
evolution, speciation, adaptation, and
biological diversity

Science - Essential Academic Learning Requirement 1 (Continued)
Benchmark 1 - TBD

Benchmark 2 - TBD

Benchmark 3 - TBD

1.3 (Continued)
Interdependence of life
describe how an organism's behavior and
ability to survive is influenced by its
environment, other life forms, and
availability of food and/or other resources

explain how organisms interact with their
environment and with other organisms to
acquire energy, cycle matter, influence
behavior, and establish competitive or
mutually beneficial relationships

compare and contrast the complex factors
(biotic and abiotic) that affect living
organisms, interactions in biomes,
ecosystems, communities, and populations

Environmental and resource issues
know humans and other living things depend explain how human societies use of natural analyze the effects of natural events and
resources affects quality of life and the
human activities on the earth's capacity to
on the natural environment, and can cause
changes in their environment that affect their health of ecosystems
sustain biological diversity
ability to survive

"2. The student knows and applies the skills and processes of science and technology.
To meet this standard, the student will:

Benchmark 1 - TBD

Benchmark 2 - TBD

Benchmark 3 - TBD

2.1 develop abilities necessary to do scientific inquiry
Questioning
ask questions about objects, organisms, and
events in the environment

generate questions that can be answered
through scientific investigations

study and analyze questions and related
concepts that guide scientific investigations

Designing and conducting investigations
plan and conduct simple investigations,
design, conduct, and evaluate scientific
using appropriate tools, measures, and safety investigations, using appropriate
equipment, mathematics, and safety
rules
procedures

design, conduct, and evaluate systematic
and complex scientific investigations, using
appropriate technology, multiple measures,
and safe approaches

Explanation
use data to construct reasonable
explanations

use evidence from scientific investigations
to think critically and logically to develop
descriptions, explanations, and predictions

formulate and revise scientific explanations
and models using logic and evidence;
recognize and analyze alternative
explanations and predictions

Science - Essential Academic Learning Requirements 2 (Continued)
Benchmark 1 - TBD

Benchmark 2 - TBD

Benchmark 3 - TBD

2.1 (Continued)
Modeling
model objects, events, or processes by
representing them with concrete objects,
metaphors, analogies, or other conceptual or
physical constructs

correlate models of the behavior of objects, use mathematics, computers and/or related
events, or processes to the behavior of the technology to model the behavior of
actual things; test models by predicting and objects, events, or processes
observing actual behaviors or processes

Communication
record and report observations, explanations, communicate scientific procedures,
and conclusions using oral, written, and
investigations, and explanations orally, in
writing, with computer-based technology,
mathematical expression
and in the language of mathematics

research, interpret, and defend scientific
investigations, conclusions, or arguments;
use data, logic, and analytical thinking as
investigative tools; express ideas through
oral, written, and mathematical expression

Science - Essential Academic Learning Requirement 2 (Continued)
Benchmark 1 - TBD

Benchmark 2 - TBD

Benchmark 3 - TBD

2.2 apply science knowledge and skills to solve problems or meet challenges
Identifying problems
identify problems found in familiar contexts identify and examine common, everyday
in which science/technology can be or has
challenges or problems in which
science/technology can be or has been used
been used to design solutions
to design solutions

study and analyze challenges or problems
from local, regional, national, or global
contexts in which science/technology can
be or has been used to design a solution

Designing and testing solutions
propose, design, and test a solution to a
problem

identify, design, and test alternative
solutions to a challenge or problem

research, model, simulate, and test
alternative solutions to a problem

compare and contrast multiple solutions to
a problem or challenge

propose, revise, and evaluate the possible
constraints, applications, and
consequences of solutions to a problem or
challenge

Evaluating potential solutions
evaluate how well a design or a product
solves a problem

3. The student understands the nature and contexts of science and technology.
To meet this standard, the student will:

Benchmark 2 - TBD

Benchmark I - TBD

Benchmark 3 - TBD

3.1 understand the nature of scientific inquiry
Intellectual honesty
understand that all scientific observations
should be reported accurately even when
they contradict expectations

understand the operational and ethical
analyze and explain why curiosity, honesty,
traditions of science and technology such as openness, and skepticism are integral to
scientific inquiry
skepticism, cooperation, intellectual
honesty, and proprietary discovery

Limitations of science and technology
distinguish between questions that can be
answered with science and technology and
those that cannot

understand that scientific investigation is
limited to the natural world

identify and analyze factors that limit the
extent of scientific investigation

provide more than one explanation for
vents or phenomena; defend or refute the
explanations using evidence

compare, contrast, and critique divergent
results from scientific investigations based
on scientific arguments and explanations

Dealing with inconsistencies
explain why similar investigations may not
produce similar results

'~

Science - Essential Academic Learning Requirement 3 (Continued)
Benchmark 1 - TBD

Benchmark 2 - TBD

Benchmark 3 - TBD

3.1 (Continued)
Evaluating methods of investigation
recognize that results of scientific
investigations can come from expected and
unexpected sources

describe how methods of investigation
relate to the validity of scientific,
experiments, observations, theoretical
models, and explanation

analyze and evaluate the quality and
standards of investigative design,
processes, and procedures

Evolution of scientific ideas
know that ideas in science change as new
scientific thinking, theories, and evidence
anse

know that science involves testing,
explain how scientific theory, hypothesis
generation, experimentation, and
revising, and occasionally discarding
observation are interrelated and may lead to theories; understand that scientific inquiry
changing ideas
and investigation lead to a better
understanding of the natural world and not
to absolute truth

Science - Essential Academic Learning Requirement 3 (Continued)
Benchmark 2 - TBD

Benchmark 1 - TBD

Benchmark 3 - TBD

3.2 know that science and technology are human endeavors, interrelated to each other, to society, and to
the workplace
All peoples contribute to science and technology
know that science and technology
have been practiced by all peoples
throughout history

know that science and technology
have been developed, used, and
affected by many diverse
individuals, cultures, and societies
throughout human history

• analyze how scientific knowledge
• and technological advances
• discovered and developed by
individuals and communities in all
· cultures of the world contribute to
changes in societies

Relationship of science and technology
recognize that people have invented compare and contrast scientific
analyze how the scientific enterprise
tools for everyday life and for
inquiry and technological design in and technological advances
scientific investigations
terms of activities, results, and
influence and are influenced by
influence on individuals and
human activity,for example
society; know that science enables societal, environmental,
technology and vice versa
economical, political, or ethical
considerations
Careers and occupations using science, mathematics, and technology
identify the knowledge and skills of investigate the use of science,
science, mathematics, and
mathematics, and technology within
technology used in common
occupational/career areas of interest
occupations

investigate the scientific,
mathematical, and technological
knowledge, training, and experience
needed for occupational/career areas

APPENDIXD

Key Materials and Methods ofMITeaching
Linguistic Intelligence
• lectures
• large- and srn.all-group discussions
• books
• worksheets
• rn.anuals
• brainstorrn.ing
• writing activities
• word garn.es
• sharing tirn.es
• student speeches
/

• storytelling
• talking books and cassettes
• extern.poraneous speaking
• debates
• journalkeeping
• choral reading
• individualized reading
• reading to the class
• memorizing linguistic facts
• tape recording one's words
• using word processors
• publishing (e.g., creating class newspapers)
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Logical/Mathematical Intelligence

(

• mathematical problems on the board
• Socratic questioning
• scientific demonstrations
• logical problem-solving exercises
• classifications and categorizations
• creating codes
• logic puzzles and games
• quantifications and calculations
• computer programming languages
• science thinking
• logical-sequential presentation of subject matter
• Piagetian cognitive stretching exercises
• heuristics

(
Spatial Intelligence
• charts, graphs, diagrams, and maps
• visualization
• photography
• videos, slides, and movies
• visual puzzles and mazes
• 3-D construction kits

• art appreciation
• imaginative storytelling
• picture metaphors
• creative daydreaming
• painting, collage, and other visual arts
• idea sketching
(

• visual thinking exercises

• graphic symbols
• using mind-maps and other visual organizers
• computer graphics software
• visual pattern seeking
• optical illusions
• color cues
• telescopes, microscopes, and binoculars
• visual awareness activities
• draw-and-paint/computer-assisted-design software
• picture literacy experiences
Bodily/Kinestheticlntelligence
• creative movement
• hands-on thinking
• field trips
•mime
• the classroom theater
• competitive and cooperative games
• physical awareness exercises
• hands-on activities of all kinds
• crafts
• body maps
• use of kinesthetic imagery
• cooking, gardening, and other "messy'' activities
• manipulatives
• virtual reality software
• kinesthetic concepts
• physical education activities
(

• using body language/hand signals to communicate

(

• tactile materials and experiences
• physical relaxation exercises
• body answers
Iviusicalinteiligence
• musical concepts
• Singing, humming, or whistling
• playing recorded music
• playing live music on piano, guitar, ot othel" instruments
• group singing
• mood music
• music appreciation
• playing percussion instruments
• rhythm, songs, raps and chants
" using background music
• linking old tunes with concepts
• listening to inner musical imagery
• music software
• supermemory music
Interpersonal Intelligence
• cooperative groups
• interpersonal interaction
• conflict mediation
• peer teaching
• board games
• cross-age tutoring
" group brainstonning sessions
• peer sharing

• community involvement
• apprenticeships
• simulations
• academic clubs
• interactive software
• parties or social gatherings as context learning
• people sculpting

Intrapersonal Intelligence
• independent study
• feeling-toned moments
• self-paced instruction
• individualized project and games
• private spaces for study
• one-minute reflection periods
• interest centers
• personal connections
• options for homework
• choice time
• self-teaching programmed instruction
• exposm·e to inspirational/motivational curricula
• self-esteem activities
• journal keeping
• goal-setting sessions
Armstrong, T. (1994). Multiple intelligence in the classroom.
Alexandria, VA:. Association for Supervision and Cuniculum Development, p.
51- 57.

APPENDIXE
Multiple Intelligence Inventory:
Rank the seven types of intelligence/learning for yourself, with 1 being your
greatest strength:

LinguisticNerballntelligence
• enjoys reading, writing, and speaking
• enjoys research and report writing
• easily recalls names, places, dates, and details
• prefers typing to writing
• likes to use tape recorders
• likes books, periodicals, recordings
• enjoys storytelling and oral reading to share stories
• likes creative writing, poetry,joke telling
• particularly enjoys social studies
• enjoys libraries and bookstores
Mathematical/Logicallntelligence
• strong in math
• good problem-solving and reasoning skills
• likes to formulate and answer logical questions
• enjoys sorting, categorizing, and classifying
• likes to explore and analyze
• likes puzzles, mysteries, riddles
• enjoys conducting experiments
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• likes working with numbers
• enjoys composing word problems
• likes computers and other forms of instructional technology
SpatialNisualintelligence
• needs visuals to understand new concepts
• uses a lot of mental imagery (picturing things)
• likes to make and read maps, charts, and diagrams
• enjoys mazes and puzzles
• has a strong imagination
• good at designing, drawing, creating, and constructing
• likes videos, photographs, slides, filmstrips, multimedia
• likes designing and giving media presentations
• likes museums, planetariums, and so on

(

• likes to daydream
Musical/Rhythmic Intelligence
• enjoys listening and responding to music
• easily recalls melodies and likes to sing
• notices things like pitch and rhythm
• highly aware of sounds in the environment
• loves musical instruments and recorded music
• fascinated by computerized sound systems
• easily learns information in the form of ballads or song lyrics
• can make percussion instruments out of almost anything
• learns better while listening to certain types of music
• loves concerts and music stores

Bodily/Kinestheticintelligence
• good at physical activities
• likes to move around a lot (difficulty keeping still)
• likes to touch things
• uses lots of gestures for communicating
• likes hands-onJearning, particularly crafts
• especially interested in playground and sports equipment
• has both fine and large motor coordination
• likes to communicate through drama, dance, and movement
• loves sporting events and dance performances
• fascinated with sports personalities
Interpersonal/Personal Intelligence Directed toward Other Persons
• strong leadership skills
• very sociable with good interpersonal skills
• good at organizing people
• good communicator
• good mediator and listener
• solves problems by talking through them
• likes lots of discussion
• enjoys interviewing and debating
• learns best by talking to others
• enjoys cooperative learning
Interpersonal/Personal IntelligenceDirectedtoward Oneself
• has a strong sense of self
• is very self-confident
• prefers working alone
• has good instincts about strengths and abilities

(

• follows interests, dreams, and goals
• seeks help if necessary to pursue goals
• likes independent research projects
• likes cumulative writing projects
• likes to sit quietly, think, and cfream
• likes to pursue personal interests and hobbies

